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AMENDMENTS TO THE CLAIMS: 

1-6. (Canceled) 

7. (Currently amended) The semiconductor memory device according to claim-6 15, wherein 
each of said first and second insulating films comprises an electric charge trapping film. 

8. (Currently amended) The semiconductor memory device according to claim-6 15, wherein 
when programming is performed, said semiconductor memory device is programmable by 
applying a predetermined positive voltage is appli e d to the word line connected to the gate 
electrode of a memory cell to be programmed, arid- applying a positive program voltage 4s 
appli e d to the second bit line connected to said memory cell to be programmed ;-and 

setting one of the first and third bit lines connected to said memory cell to be programmed is 
set-to a ground potential, and setting the other one of said first and third bit line is s e t lines to 
a positive program inhibiting voltage. 

9. (Currently amended) The semiconductor memory device according to claim 8, wherein 
the second bit line is extended from one side to other side of said cell array, and- so that when 
programming is performed, the positive program voltage is applied from both ends of the 
second bit line in a longitudinal direction. 

10. (Currently amended) The semiconductor memory device according to claim-6 15, 
wherein e rasing is perform e d said semiconductor memory device is erasable by: 

3 



Serial No.: 10/648,295 
Docket No.: NEG-302 US 
KATO.030 

applying a ground potential or a negative voltage to the word line connected to the 
gate electrode of a memory cell to be erased, 

applying a positive erase voltage to the second bit line connected to said memory cell 
to be erased, and 

injecting hot holes into the insulating film of said memory cell to be erased , 
thereby to neutralize electric charges trapped in the insulating film of said memory 
cell to be erased . 

1 1 . (Currently amended) The semiconductor memory device according to claim-6J_5, 
wherein when reading is perform e d, said semiconductor memory device is readable by: 

applying a predetermined positive voltage is appli e d to the word line connected to the 
gate electrode of a memory cell to be read, 

applying a ground potential is appli e d to the second bit line connected to said memory 
cell to be read, and 

applying a positive read voltage is appli e d to one of the first and third bit lines 
connected to said memory cell to be read. 

12. (Currently amended) The semiconductor memory device according to claim-6J_5, 
wherein when reading the unit cell is p e rform e d, said semiconductor memory device is 
readable by applying a predetermined positive voltage is applied to the second bit line 
connected to a memory cell to be readi as a r e ad voltag e , and a pplying a ground potential is 
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applied to one of the first and third bit lines adjacent to the second bit line and connected to 
the diffusion region for a transistor of said memory cell to be read; and wherein; 

the semiconductor memory device further comprises means- a unit for determining 
whether said memory cell to be read is- comprises a programmed cell or an unprogrammed 
cell according to a magnitude of current flowing between two of the diffusion regions for said 
memory cell transistor of said memory cell to be read . 

13. (Currently amended) The semiconductor memory device according to claim-6 15, 
wherein said first and second gate electrodes are mad e up of comprise a polycrystalline 
silicon film, and at least one gate electrode of said first and second gate electrodes includes 
comprises a metal silicide layer on a surface thereof. 

14. (Currently amended) The semiconductor memory device according to claim 13, wherein 
at least one diffusion region of said first, te- second, and third diffusion regions includes 
comprises a metal silicide layer on a surface thereof. 

15. (Currently amended) A The-semiconductor memory device, according to claim 6. furth e r 
comprising! 

a semiconductor substrate; and 

a plurality of memory cells comprising a cell array, 

wherein each adjacent two memory cells in said cell array comprise: 
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first second and third diffusion regions formed in said semiconductor 
substrate and separated from one another; 

a first insulating film formed on said semiconductor substrate and covering a 
region between said first diffusion region and said second diffusion region; 

a first gate electrode formed on and overlying said first insulating film; 

a second insulating film formed on said substrate and covering a region 
between said second diffusion region and said third diffusion region; and 

a second gate electrode formed on and overlying said second insulating film; 

wherein a first one of said adjacent two memory cells comprises a first memory cell 

transistor including said first and second diffusion regions, said first insulating film, and said 
first gate electrode; 

wherein a second one of said adjacent two memory cells comprises a second memory 

cell transistor including said second and third diffusion regions, said second insulating film, 
and said second gate electrode; and 

wherein said semiconductor memory device further comprises: 

first, second, and third bit lines provided, respectively, on first, second, and 
third layers provided over said semiconductor substrate and connected via associated contacts 
to said first, second and third diffusion regions respectively; 

a word line connected in common to said first and second gate electrodes, or 
first and second word lines connected respectively to said first and second gate electrodes; 
and 
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an impurity region having a polarity opposite that of said second diffusion 
region and formed at an end portion of said second diffusion region in the semiconductor 
substrate immediately under at least one gate electrode of said first and second gate 
electrodes. 

16. (Currently amended) A The-semiconductor memory device, according to claim 6, furth e r 
comprising; 

a semiconductor substrate; and 

a plurality of memory cells comprising a cell array, 

wherein each adjacent two memory cells in said cell array comprise: 

first second and third diffusion regions formed in said semiconductor 
substrate and separated from one another; 

a first insulating film formed on said semiconductor substrate and covering a 
region between said first diffusion region and said second diffusion region; 

a first gate electrode formed on and overlying said first insulating film; 
a second insulating film formed on said substrate and covering a region 
between said second diffusion region and said third diffusion region; and 

a second gate electrode formed on and overlying said second insulating film; 
wherein a first one of said adjacent two memory cells comprises a first memory cell 
transistor including said first and second diffusion regions, said first insulating film, and said 
first gate electrode; 
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wherein a second one of said ad jacent two memory cells comprises a second memory 
cell transistor including said second and third diffusion regions, said second insulating film, 
and said second gate electrode; and 

wherein said semiconductor memory device further comprises: 

first second, and third bit lines provided, respectively, on first second, and 
third layers provided over said semiconductor substrate and connected via associated contacts 
to said first second and third diffusion regions respectively; 

a word line connected in common to said first and second gate electrodes, or 
first and second word lines connected respectively to said first and second gate electrodes; 

a first impurity region having the same polarity as said second diffusion region 
and a lower concentration than said second diffusion region and formed at an end portion of 
said second diffusion region in the semiconductor substrate immediately under at least one 
gate electrode of said first gate electrode and said second gate electrode; and 

a second impurity region having a polarity opposite that of said second 
diffusion region and formed at an end portion of said first impurity region in the 
semiconductor substrate. 

17. (Original) The semiconductor memory device according to claim 15, further comprising 
an impurity region having the same polarity as any of said diffusion regions and a lower 
concentration than said diffusion regions and formed in the semiconductor substrate at an end 
portion of at least one of said first diffusion region immediately under said first gate electrode 
and said third diffusion region immediately under said second gate electrode. 
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18. (Currently amended) The semiconductor memory device according to claim-6 16, further 
comprising an impurity region having a»-a_polarity opposite that of said diffusion regions and 
formed in the semiconductor substrate at an end portion of at least one of said first diffusion 
region immediately under said first gate electrode and said third diffusion region immediately 
under said second gate electrode. 

19. (Currently amended) The semiconductor memory device according to claim-6 16, further 
comprising: 

a third impurity region having the same polarity as said diffusion regions and a lower 
concentration than said diffusion regions, and formed in the semiconductor substrate at an 
end portion of at least one of said first diffusion region immediately under said first gate 
electrode and said third diffusion region immediately under said second gate electrode; and 

a fourth impurity region having a polarity opposite that of said diffusion regions and 
formed at an end portion of said third impurity region. 

20. (Currently amended) The semiconductor memory device according to claim-6 16, further 
comprising an impurity region having an-ajDolarity opposite that of said diffusion regions in 
at least one of regions in the semiconductor substrate between an end portion of said second 
diffusion region immediately under said first gate electrode and said first diffusion region and 
between an end portion of said second diffusion region immediately under said second gate 
electrode and said third diffusion region. 
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21. (Currently amended) A semiconductor memory device comprising: 

at least first, second^ thirds and fourth diffusion regions provided in four regions 

located on vertexes of a rectangle in a semiconductor substrate for a cell array region having a 

plurality of memor y cell s ; wherein cells, 

wherein said first and third diffusion regions are located on a first diagonal line of said 

rectangle ;-an4 

wherein said second and fourth diffusion regions are located on a second diagonal line 
perpendicular to said first diagonal line of said rectangle ; and 

wherein said semiconductor memory device further comprisin g comprises : 

a first insulating film formed on said semiconductor substrate and covering a 
region between said first and second diffusion regions; regions, and 

a first gate electrode formed on and ov e rlaying overlying said first insulating 

film; 

a second insulating film formed on said semiconductor substrate and covering 
a region between said second and third diffusion regions; regions, and 

a second gate electrode formed on and ov e rlaying overlying said second 

insulating film; 

a third insulating film formed on said semiconductor substrate and covering a 
region between said third and fourth diffusion regions; region s , and 

a third gate electrode formed on and overlaying overlying said third insulating 

film; 
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a fourth insulating film formed on said semiconductor substrate and covering a 
region between said fourth and first diffusion regions; regions, and 

a fourth gate electrode formed on and overlaying overlying said fourth 

insulating film; 

a first word line connected in common to said first gate electrode and said 
second gate electrode; 

a second word line connected in common to said third gate electrode and said 
fourth gate electrode; 

a first bit line, provided on a layer overlying said semiconductor substrate^ and 
crossing over said first and second word lines, and connected to said first diffusion region; 
b e ing connected via a contact to s aid first bit lin e ; 

a second bit line, provided on a layer overlying said semiconductor substrate,, 
and-crossing over said first and second word lines, and connected to said second and fourth 
diffusion regions; being connected via contacts in common to s aid third bit line; 

a third bit line, provided on a layer overlying said semiconductor substrate^ 
end-crossing over said first and second word lines, and connected to said third diffusion 
region^ b e ing conn e ct e d via a contact to said third bit lin e ; 
wh e rein 

wherein a first memory cell comprises a first memory cell transistor including said 
first and second diffusion regions, said first insulating film, and said first gate electrode; 
constitutes a first m e mory c e ll; 
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wherein a second memory cell comprises a second memory cell transistor including 
said second and third diffusion regions, said second insulating film, and said second gate 
electrode^ constitutes a said second memory cell being adjacent to said first memory cell; 

wherein a third memory cell comprises a third memory cell transistor including said 
third and fourth diffusion regions, said third insulating film, and said third gate electrode^ 
constitut e s a said third memory cell being adjacent to said second memory cell; and 

wherein a fourth memory cell comprises a fourth memory cell transistor including said 
fourth and first diffusion regions, said fourth insulating film, and said fourth gate electrode,, 
constitut e s a said fourth memory cell being adjacent to said resp e ctiv e first and third memory 
cells. 

22. (Currently amended) The semiconductor memory device according to claim 21, wherein 
said cell array includes region comprises : 

a first plurality of sets of unit cells , each set comprising said-first to fourth unit cells in 
a direction along which said first and third bit lines and said second bit line are extended; and 

a second plurality of sets of unit cells , each set comprising said first to fourth unit 
cells in a direction along which said word lines are extended; whereim 

a plurality of pairs of said first and second word lines are provided for said-sets 
comprising said first to fourth unit cells disposed in a longitudinal direction of said bit lines; 

the fourth diffusion region of one- a first set and the second diffusion region of ether 
another set adjacent to said ene- first set among said sets comprising said first to fourth unit 
cells disposed in said longitudinal direction of the bit lines are made common; 
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the first diffusion region of one- a second set and the third unit cell of ethe^ another set 
adjacent to said one -second set among said sets comprising said first to fourth unit cells 
disposed in a longitudinal direction of said word lines are made common; and 

said first bit line and said third bit line are shared between one set and other said 
another set adjacent to said one set in said longitudinal direction of the word lines. 

23. (Currently amended) The semiconductor memory device according to claim 22, wherein 
the second bit line is extended extends from one end to other end of said cell array; 

the second bit line is connected to a global program and erase bit line disposed across 
a bank through first and second bank selection transistors at both ends of said cell array; and 

when programming is p e rform e d, said semiconductor memory device is 
programmable by turning on said bank selection transistors at both ends of said cell array A afe 
turned on, and applying the positive program voltage is appli e d from both ends of the second 
bit line. 

24. (Original) The semiconductor memory device according to claim 21, wherein each of 
said first and fourth insulating films comprises an electric charge trapping film. 

25. (Currently amended) The semiconductor memory device according to claim 21, wherein 
when programming is performed, said semiconductor memory device is programmable by: 

applying a predetermined positive voltage is appli e d to one of the first and second 
word lines connected to a unit cell to be programmed,-and 
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applying a positive program voltage is applied to the second bit line connected to said 
memory cell to be programmed;-and 

setting one of the first and third bit lines connected to said memory cell to be 
programmed is set to a ground potential, and 

setting the other is-se^ one of the first and third bit lines connected to said memory cell 
to be programmed to a positive program inhibiting voltage, 

26. (Currently amended) The semiconductor memory device according to claim 21, wherein 
said semiconductor memory device is erasable by: 

applying a ground potential or a negative voltage is appli e d to the word line connected 
to a memory cell to be erased; and 

applying a positive erase voltage is applied to the second bit line connected to a 
memory cell to be programm e d erased , to cause holes gen e rated to be injected into the 
insulating film of said memory cell to be erased , and to cause electric charge trapped in said 
insulating film of said memory cell is neutralized, thereby to perform erasin g to be 
neutralized . 

27. (Currently amended) A method of controlling a semiconductor memory device 
comprising a cell array having a plurality of memory cells, in which for wherein each two 
mutually adjacent memory cells in said cell array, there are provided array comprise : 

a semiconductor substrate; 
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first, to- second and third diffusion regions formed in a- said semiconductor substrate 
and separated from one another; 

a first insulating film formed on said semiconductor substrate to cover a region 
between said first diffusion region and said second diffusion region,-and 

a first gate electrode formed on and ov e rlaying overlying said first insulating film; 

a second insulating film formed on said semiconductor substrate to cover a region 
between said second diffusion region and said third diffusion region, and 

a second gate electrode formed on and overlaying overlying said second insulating 
fijfflr film, wherein: 

wh e rein 

a first memory cell comprises a first memory cell transistor including said first and 
second diffusion regions, said first insulating film, and said first gate electrode,, constitut e s a 
first m e mory c e ll, 

another a second memory cell comprises a second memory cell transistor including 
said second and third diffusion regions, said second insulating film, and said second gate 
electrode^ constitutes a second memory c e ll, 

said first and second gate electrodes are connected to first and second word lines, 
respectively, or connected in common to compose comprise a word line, 

said first diffusion region is connected to a first bit line disposed on a layer overlying 
said semiconductor substrate^ via a contact, 

said second diffusion region is connected to a second bit line disposed on said layer 
overlying said semiconductor substrate^ via a contact, and 
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said third diffusion region is connected to a third bit line disposed on said layer 
overlying said semiconductor substrate,, via a contact, 
said method comprising; the steps of: 

applying a first positive voltage to the word line connected to the gate electrode of a 
memory cell to be programmed; 

applying a second positive voltage^ lower than the first positive voltage^ to the second 
bit line connected to said memory cell to be programmed for a predetermined period of time; 
as a program voltage; and 

setting one of the first and third bit lines connected to said memory cell to be 
programmed to a ground potential; and 

setting the other one of the first and third bit line- lines connected to said memory cell 
to be programmed to a third positive program inhibiting voltage, 

thereby to cause channel hot electrons to be injected into the insulating film of said 
memory cell to be programmed, when programming is performed programmed . 

28. (Currently amended) The method according to claim 27, further comprising: th e s t e p of : 

applying the second positive program voltage from both ends of the second bit line in 
a longitudinal direction when programming is performed, the second bit line b e ing e xtend e d 
extending from one end to other end of said cell array. 

29. (Currently amended) The method according to claim 27, further comprising: th e steps of: 
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applying sakt- the ground potential or a negative voltage to the word line connected to 
the gate electrode of a memory cell to be erased; and 

applying the first positive voltage to the second bit line connected to said memory cell 
to be programmed as an erase voltage erased , 

thereby to cause hot holes g e n e rated to be injected into the insulating film of said 
memory cell to be erased to neutralize electric charge trapped in said insulating film of said 
memory cell, when erasing is perform e d cell to be erased . 

30. (Currently amended) The method according to claim 27, further comprising ; the st e ps of: 

applying a fourth positive voltage to the word line connected to the gate electrode of a 
memory cell to be read, 

applying said- the ground potential to the second bit line connected to said memory 
cell to be read; and 

applying a read voltage to one of the first and third bit lines connected to said memory 
cell to be read, wh e n r e ading is p e rform e d read . 

3 1 . (Currently amended) The method according to claim 27, further comprising; the st e p s of: 

applying a fifth- fourth positive voltage to the second bit line connected to a memory 
cell to be read; as a read voltage and 

applying sakt-the ground potential to one of the first and third bit lines connected to 
said memory cell to be read; and 
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determining whether said memory cell to be read is- comprises a written cell or an 
unwritten cell according to a magnitude of current flowing between two of the diffusion 
regions for said memory cell to be programmed read . 

32-38. (Canceled) 

39. (New) A semiconductor memory device comprising: 
a semiconductor substrate; 

a plurality of memory cells comprising a cell array, wherein each four memory cells 
share a contact region and are arranged in an X pattern, with said contact region being a 
center thereof; 

a first bit line provided over said semiconductor substrate for a read operation; and 
a second bit line provided over said semiconductor substrate for program and erase 
operations, 

wherein each memory cell includes a memory transistor comprising: 

first and second diffusion regions provided in the semiconductor substrate and 
separated from each other; 

a storage node formed on the semiconductor substrate, and 
a gate electrode formed on and overlying said storage node, 
wherein at least one of said first diffusion region and said second diffusion region in . 
each memory cell is shared by another memory cell adjacent to such memory cell, 
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wherein said first and second diffusion regions are connected to said first and second 
bit lines respectively, and 

wherein each memory cell is programmable by a first positive voltage applied to the 
gate electrode of the memory cell to be programmed and a second positive voltage, lower 
than the first positive voltage, applied for a predetermined period of time to the second bit 
line connected to the memory cell to be programmed. 

40. (New) A semiconductor memory device comprising: 
a semiconductor substrate; and 
a plurality of memory cells comprising a cell array, 
wherein each adjacent two memory cells in said cell array comprise: 

first, second, and third diffusion regions formed in said semiconductor 
substrate and separated from one another; 

a first storage node formed on said semiconductor substrate and covering a 
region between said first diffusion region and said second diffusion region; 

a first gate electrode formed on and overlying said first storage node; 
a second storage node formed on said substrate and covering a region between 
said second diffusion region and said third diffusion region; and 

a second gate electrode formed on and overlying said second storage node; 
wherein said semiconductor memory device further comprises: 

first, second, and third bit lines provided, respectively, on first, second, and 
third layers provided over said semiconductor substrate, said first, second, and third bit lines 
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being connected via associated contacts to said first, second and third diffusion regions, 
respectively; and 

a word line connected in common to said first and second gate electrodes, or 
first and second word lines connected respectively to said first and second gate electrodes; 

wherein a first memory cell comprises a first memory cell transistor including said 
first and second diffusion regions, said first storage node, and said first gate electrode; 

wherein a second memory cell comprises a second memory cell transistor including 
said second and third diffusion regions, said second storage node, and said second gate 
electrode; and 

wherein each memory cell is programmable by a first positive voltage applied to the 
gate electrode of the memory cell to be programmed, a second positive voltage, lower than 
the first positive voltage, applied for a predetermined period of time to the second bit line 
connected to the memory cell to be programmed, a voltage lower than the second positive 
voltage applied to one of the first and third bit lines connected to the memory cell to be 
programmed, and a third positive, program-inhibiting, voltage applied to the other one of the 
first and the third bit lines connected to the memory cell to be programmed, causing channel 
hot electrodes to be injected into the storage node of the memory cell to be programmed. 
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